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I.  Tha  objeoiite  of  this  program  1*  tha  daralopnant  of  a  tunnel-diode 
oaolllator  oapable  of  a  power  output  of  2$  mllllwatto  over  tha  tunable 
frequanoy  ran**  of  l66o  to  1700  maiasgrolea.  Othar  requirement#  inoluda 
a  minimum  produotion  coat  dealgn,  daralopMirt  of  aolld  atata  modulator 
clrouitry  and  capability  of  maatlnf  varloua  enrlronaental  raqulroManta. 

Tha  program  will  Inoluda  tha  following! 

1.  Development  and  fabrioatlon  of  aultabla  tunnal  dlodaa. 

2.  DoTalopmant  of  tunabla  oaolllator  olreutta. 

3.  Development  of  modulation  iaohnlquaa  and  oireuita. 

It.  Toatlng  of  tunnel-diode  oaolllator  unite  to  alaotrloal  and 
environmental  opaoifioatlona. 

5.  Oonatruotion  for  delivery  of  1  breadboard  oaolllator  unit, 

3  prototype  oeolllatora,  6  developmental  nodal  oaolllatora  and 
1  breadboard  Modulator  unit. 
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ZZ.  Abstract 

A  breadboard  modal  oaclllator  waa  delivered  (Item  3a  on  tha  oontraot). 
Tvnnal  dlodaa  ware  fabricated  from  a  more  highly  doped  exyatai  haring 
peak  owrante  of  $00  ma  with  outoff  frequanolee  in  axoaaa  of  9  tamo. 

Beraral  of  the  dlodaa  made  from  tha  highly  doped  cryatala  ware  taatad 
In  atrlplina  oaoillatora  and  gara  powara  of  2U  to  26  mw  at  1700  No. 

Frellminaiy  taata  ware  on  a  tunnel  diode  currant  regulator  and  alao 
on  tha  amplitude  modulation  of  tha  atrlplina  oaoillatora. 
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IXZ.  Publication! ,  Leoturea,  Reporta  and  Gonfarenoea 

Thara  vara  no  publications,  laoturaa  or  raporta  d urine  thia  raport 
parlod.  Tha  following  oonfaranoa  waa  haldi 

General  Diaouaalon  and  Harlow  of  Oontraot,  January  2 it,  1963  at  ROA 
Laboratoriaa,  Frlnoeton,  N.  J. 

Preeenti  Iran  1.  Ohaaa  -  U.S.A.fl.R.D.L. 

0.  Haablaton  ■  U.S.A.S.R.D.L. 

I.  NoOormlok  -  U.S.A.S.R.D.L. 

D.  Mala on  -  RCA  Ml  or  ova  va  Tuba  Oparatlona 

F.  Btaraar  -  RCA  Mio revive  Tuba  Oparatlona 

F.  Vaooaro  -  RCA  Microwave  Tuba  Oparatlona 

G.  J.  CKrvaoi  -  RCA  Klaetron  Tuba  Dlrlalon 

R.  H.  Slanana  -  ROA  KLeotron  Tuba  Dlrlalon 

Tha  breadboard  oaolllator  unit  (Ztam  3a  under  tha  Oontraot)  waa 
damonatratad  and  dollrarad  to  Mr,  Kambleton.  Tha  diaouaalon  oorarad 
general  prograaa  under  tha  oontraot  aa  wall  aa  battery  raqulreaiantai 
modulation  oonaldaratlona  and  environmental  requirement a.  It  waa  agreed 
that  ROA  will  make  AM  modulation  teats  ualng  tha  ROA  translator  modulator 
and  that  tha  breadboard  unit  will  be  teated  with  a  Signal  Qorpe  modulator 
at  tha  Signal  Oorpa  Laboratoriaa. 
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XT.  Actual  Data 

k,  Introduction 

The  overall  effort  diving  thie  quarter  vm  approximately  at  the  pro¬ 
jected  rate. 

The  major  effort  on  the  program  waa  directed  toward  Improvement  of 
diodee  and  the  fabrication  and  teat  of  a  breadboard  oecillator  for  deli¬ 
very  under  the  oontraot  (Item  3a).  Other  areaa  receiving  attention  wore 
oirouit  development  and  preliminary  amplitude  modulation  teata. 

B*  Tunnel  Dlodea 
1.  Packaging 

The  tunnel  dlodea  fabricated  during  thie  quarter  were  mounted 
in  the  reduced  height  atrip-line  type  diode  paokage  aa  deaorlbad  in  the 
previoua  reporta,  with  two  modlfloatlona.  Flrat,  the  configuration  of 
the  aoreen  uaad  to  oontaot  the  alloy  dot  to  the  top  aurfaoe  of  the  waaher 
wee  changed  from  a  atrip,  whloh  oontaoted  the  waaher  at  only  2  polnta,  to 
a  dlak  large  enough  to  cover  the  Z.D.  of  the  waaher  and  make  oontaot  to 
moat  of  the  eurface  of  the  waaher.  Beoondly,  the  aoreen  dlak  waa  ooated 
with  a  layer  of  oonduotlng  Oliver  filled  epoxy.  Theae  ohangea  ahould 
oerve  to  lower  the  induo  tan  oe  of  the  unit  and  lmreaae  lta  meohanioal 
atability. 

Twelve  unite  of  thla  type  wore  aifcjeoted  to  a  750  oentrlfuge  teat, 
after  whloh  all  the  unite  were  found  to  bo  lntaot  with  little  or  no  change 
at  all  in  their  eleotrloal  parameter a.  The  value  of  thia  technique  aa  far 
aa  indue tanoe  Improvmont  la  oonoemod  hae  yet  to  be  determined. 


2.  Diode  Development 

It  mi  pointed  out  In  the  lest  report  thet  higher  Ip/C  ratloe  and 
therefore  higher  cutoff  frequenclee  could  beat  be  obtained  by  fabricating 
tunnel  diodea  from  oiyatal  with  an  impurity  concentration  of  8-9  x  lo1* 
atene/oo  or  higher.  Some  material  of  thla  type  hae  been  grown,  but  it  hae 
proved  to  be  extremely  hard  to  reproduce.  Meet  of  the  oryatal  available 
la  in  the  range  of  6  x  10^  atome/oo  and  attempta  to  fabrloate  dlodea  with 
it  have  yielded  low  1^/0  ratioa  and  high  aerlea  realetanoe  valuea.  In  an 
attempt  to  lnoreaae  the  impurity  concentration  to  the  dealred  level,  a 
grown  dale  wafer  waa  placed  into  an  evacuated  ampoule  along  with  UOaag  of 
2n»  The  ampoule  waa  plaoed  in  a  furnace  at  97$°0  for  18  houra  and  the  En 
allowed  to  dlffuae  into  the  wafer.  The  initial  reaulte  were  poor,  for  the 
eurfaoe  of  the  oiyatal  wee  alloyed  with  Zn  whioh  oould  not  bo  atohed  off. 

It  aeane  that  the  method  of  quenohlng  and  the  elae  of  tha  ampoule  may  be 
important  in  determining  the  avrfaoe  condition  after  diffusion.  Different 
quenohlng  methoda  will  be  atudled,  and  a  mailer  ampoule a  will  alao  be 
evaluated. 

From  the  equation  for  the  out  off  frequency  i 

foo  "  Slfe  \j  ^  "  1 

where  X  la  tha  diode  negative  roeiatanoe,  r(  in  the  eeriea  reeiatanoe  and  0 
ia  the  junction  oapacitanoe,  it  oan  be  aean  that  daoreaalng  the  aeriae  re- 
aiatanco  will  inoreaeo  f0Q.  Thua,  an  attempt  wae  made  to  reduoe  the  eeriea 
reeiatanoe  of  the  unite  made  with  the  material  on  hand  to  a  minimum.  One 
method  employed  waa  the  etohing  of  a  hole  in  the  pellet  on  the  oppoalte  aide 
of  tha  Junotlon  (eee  Figure  1)  and  then  alloying  a  natal  into  it.  flnoe  the 
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raalatanoe  of  a  natal  la  laea  than  that  of  a  eemioonduoter,  tha  raalatanoa 
through  tha  unit  ahould  ba  laaa,'  Thla  method  failed  to  produoa  any  notloaabla 
dlffaranoa  In  ra> 

Lapping  tha  wafer*  vexy  thin,  *^1,£  mil,  baforo  alloying  and  prooeaelng 
haa  givan  lower  initial  valuoa  of  rB,  .15  ohm  for  1,!>  mil  oryatal  v*  .16$  ohm 
for  3  mil  thick  oryatal,  but  thara  doaa  not  aeem  to  bo  much  dlffaranoa  after 
tha  unite  are  atohad. 

Another  approach  uaed  waa  to  plaoa  a  laver  of  nickel  and  gold  on  tha  top 
aurfaoe  of  tha  pallet  vary  oloaa  to  the  contact  dot  ao  that  tha  dletanoe  from 
tha  contact  dot  to  tha  gold  l*yer  la  laaa  than  tha  thiokneee  of  tha  wafer 
(aao  Figure  2).  If  contact  la  than  made  between  the  dot  and  the  gold  layer 
tha  reaiataiue  ehould  be  leaa  than  if  oontaot  waa  made,  ae  uaual,  through 
tha  wafer  to  the  baok  of  the  pellet,  particularly  at  microwave  frequanolea. 

Reeulta  were  poor  due  to  peeling  of  the  film  and  dlff loulty  in  making 
a  good  ohmic  oontaot  to  the  pellet  aurfaoe.  Although  good  cent acta  probably 
oould  be  made  to  tha  top,  It  la  not  certain  that  there  would  be  any  dlatlnot 
advantage  to  auoh  a  geometry.  Thla  la  beoauae  the  akin  depth  at  2  kmc  la 
about  10  mlla,  whoroaa  typloal  aemioonduo tor  pellata  are  only  1  mil  thick. 
Beoauae  of  the  greeter  importance  of  obtaining  an  adequate  eupply  of  highly 
doped  oxyatal,  thla  approaoh  will  not  be  pwaued  further. 

Tha  2nd  Quarterly  Report  dlaouaaed  tha  variation  of  fQ0  aa  tha  diode 
la  atohad  to  produoa  a  deaired  peak  current.  During  thla  qwrter,  thla 
variation  waa  lnveatlgated  for  tha  oryatal  uaed  for  fabricating  tha  mioro- 
wave  tunnel  dlodea.  Three  diode*,  having  approximately  tha  aama  initial 
Zp  (950  aa),  whloh  had  bean  fabrioated  from  tha  aama  oryatal  waro  atohad 
to  25  ma  in  Mall  lnoramanta  and  the  diode  parameter*  war*  maaaurod  at  eaeh 
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increment.  Tim  results  arc  plotted  In  Figure  3,  In  the  electrolytic  etoh 
process,  Ip  deoresses  direotly  with  the  area,  while  the  series  resietanoe 
r$  inoresses  inversely  with  the  square  root  of  the  area.  Then  as  Ip  is  de¬ 
creased,  the  product  of  Ip  r  also  decreases  and  the  fQQ  must  inorease. 

Figwe  3  shows  this  to  be  true,  for  as  eaoh  of  the  units  is  etehed,  the 
oufcoff-frequency  increases.  It  is  interesting  to  note  that  eaoh  of  the 
units  exhibits  a  maximum  at  150  ms  Xp>  The  reason  for  this  is  not  quite 
oloar,  but  Is  being  studied  further. 

It  must  be  pointed  out  that  the  tunnel  diodes  seleoted  for  this  test 
were  fabricated  from  crystal  whose  impurity  oonoantratlon  was  in  the  range 
of  8.0  x  lo»  atoma/oo  but  whose  initial  Ip  values  were  someidiat  lower  than 
that  normally  used  for  600  ma  diodes.  This  was  dona  deliberately  sinoe  the 
measurement  of  units  with  Ip's  greater  than  900  ma  in  our  present  oapaoltrnice 
test  set  will  most  likely  damage  it. 

The  results  lndloated  in  Figure  3  point  out  the  possibility  of  shifting 
the  maximum  fQ0  point  to  the  600  ma  level  through  the  use  of  the  proper 
combination  of  material  and  allaying  oyole.  This  is  preoisely  whet  we 
attempt  to  do  when  fabricating  units  of  that  type. 

During  this  quarter,  2J>  tunnel  diodes  wore  produced  for  olroult  evalua¬ 
tion  and  testing.  Of  these,  five  had  superior  electrloal  characteristics 
due  to  the  high  doping  level  (hfl  x  10^  atons/om^)  of  the  starting  orystal 
and  the  use  of  an  optlmun  alloy  oyole  (to  produoe  a  very  high  our  rent 
density).  Qutoff  frequency  for  throe  of  those  diodes  (Ip  ■  300  ma)  was 
greater  than  9  kmo.  Several  of  those  diodes  gave  power  outputs  of  24  to 
28  milliwatts  at  1700  mo.  This  represents  a  marked  Improvmasnt  over  previous 
results  (17  mw  at  1680  me). 
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0.  Oaolllator  Olroult  Xnveatigation 

A  breadboard  oaolllator,  88116  larlal  No.  001,  waa  fabric a tad,  taatad 
and  dallrarad  aa  itaai  3a  widar  tha  oontraot.  Tha  oaolllator  employed  a 
olroular  reentrant  a trip line  olroult.  A  aketoh  of  the  olroult  la  ahovn  In 
Figure  1*.  Turin*  waa  aooompllahed  bgr  mean*  of  10  pf  rarlabla  oondenaer. 

■i 

The  tunnel  diode  waa  a  galliua-araonlda  atripline  paokaie  unit  ha vine  the 
following  oharaoterlatloa 

Peak  Current  14*5  ma. 

Seriee  healatanoe  0.3  ohm* 

*  i 

Capacitance  29  p.f. 

Ourvea  of  power  output  and  frequency  of  the  oaolllator  veraua  tuner  twna 

are  ohown  In  Figure  5«  Similar  ourvea  veraue  blaa  voltage  are  given  In 
Figure  6.  The  pulling  figure  of  the  oaolllator  at  a  1.5  TSHK  waa  1*7  No. 

A  10  db  leolator  plaoed  at  the  output  of  the  oaolllator,  reduced  thla 
value  to  7  Mo. 

The  five  diodea  made  from  a  oryetal  doped  to  a  higher  level,  dleouaaed 
at  the  end  of  Section  ZV  B-2,  were  teated  In  a  reentrant  atripline  oaolllator 
olroult  almllar  to  that  of  Figure  1*.  The  t)ree  dlodea  having  peak  ourrenta 
of  500  ma  ware  very  oenalatent,  giving  power  outputa  of  about  25  mw  at  about 

1700  Mo.  The  510  ma  and  1*00  ma  peak  oxrrent  dlodea  were  lower  In  both  power 

\ 

output  and  frequency  of  operation.  The  reaaon  for  thla  la  not  obvloua  from 
the  diode  oharaoterlatloa.  The  oharaoterlatloa  and  teat  reeulte  are  tabulated 
below. 
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Table  X 


"tunnel  DlodT  ! 

. . . hit  '—“"t 

Power 

Output 

nw 

TKqT 

No 

XNpadanoa 

Natoher 

aerial 

No. 

TeaS 

Current 

0 

P* 

cutoff 

Freq. 

Qo. 

mv. 

ma 

1*85-1 

*00 

30 

7.1* 

580 

1800 

23 

38fO 

No 

Ml 

CD 

O 

1630 

26 

1726 

Yes 

1*85-2 

*10 

/  38 

9.* 

1*90 

1180 

16 

1*31 

No 

1*85 

1170 

21 

1576 

Yea 

1*85-10 

5oo 

20 

11.0 

53 S 

12*0 

26 

382* 

No 

51*o 

12*0 

26 

173* 

Yai 

31*8-18 

*00 

3? 

9.9 

ft* 

1270 

22 

1*20 

No 

585 

1270 

21* 

1730 

Yaa 

1*85-? 

1*00 

28 

8.9 

1*55 

1230 

15 

1583 

No 

1*7* 

1260 

38 

1832 

Yaa 

The  revlaed  quarter-wave  ooaxial  oinllletor  deioribed  In  the  Seaond 
Quarterly  Progreee  Report  wee  fabricated  and  teated.  The  frequenay  of 
operation  mi  below  1000  No  and  the  power  output  laaa  than  1  mw.  Thle 
le  believed  to  be  due  to  the  blae  Input  olroultj  however,  due  to  the 
promialng  reeulte  with  atrlpllne  oiolllatore,  further  work  on  the  ooaxial 
oeolllator  will  be  given  low  priority. 

D.  Power  Supply  and  Modulator  Circuitry 

Preliminary  tecta  were  made  of  a  current  regulator  oonelating  of  a 
low  apeed  germanium  tunnel  diode  with  a  etabillalng  reelator  painted  on 
the  outalde  of  the  diode  paokage.  Thle  combination  glvta  a  flat  current 
yereue  voltage  oharaoteriatio  over  a  voltage  range  of  100  to  150  nr.  Xt 
la  eonneoted  In  eerlea  with  the  tunnel  diode  ooolllat*  and  thue  reduoea 


10. 


the  voltage  rarlatlon  appear ing  aaroii  tha  oaolllater  when  the  bias  supply 
voltage  la  varied.  When  teeted  with  a  TD  oeolllator  the  regulator  reduced 
the  frequency  variation  of  the  oaolllater  due  to  a  ♦  $%  blaa  voltage  varia¬ 
tion  from  30  Mo  to  1*  No.  Thera  wee  modulation  of  the  oaolllater}  however} 
due  to  low  frequanoy  oaolllationa  of  the  regulator.  A  a Imp la  filter 
eliminated  much  of  the  modulation  bub  a one  modulation  otlll  remained  at 
certain  valuaa  of  blaa  voltage,  father  "fork  la  required  to  Inoreaae  the 
p,<  |a  ef  the  regulator  and  to  alimlnate  the  remaining  modulation. 

The  trane later  blooklng  oeolllator  modulator  deeorlbed  In  the  flret 
Quarterly  Report  wee  uaed  to  modulate  a  TD  oaelllator.  The  oeolllator  wae 
operated  at  a  peak  power  of  1  5  m  and  a  flrtquanoy  of  1670  No.  The  pulee 
width  of  the  modulator  waa  33  mloroeeoonde.  The  modulator  required  an 
Input  voltage  of  12  volte  and  the  ourrent  Input  varied  iron  100  ma  at 
575  p.p.a.  pulee  repetition  rate  to  500  ma  at  8300  p.p.a.  The  control 
reelatanoe  which  datermlnea  the  pulee  repetition  rate  wee  15 >000  ohma 
for  £75  ppa  and  0  ohma  at  8300  ppe.  Figure  7a  ahowa  the  waveform  of  the 
modulator  output  and  Flgwe  7b  that  of  the  rectified  output  of  the  tunnel 
diode  oaolllator.  The  rf  epeotrum  of  the  oeolllator  la  ahown  In  Figure  7o. 
Xn  general  the  reeulte  a  earn  reasonably  promising  exoept  for  the  oontrol 
reeletanoe  range  of  the  modulator  whloh  la  much  lower  than  daalrad. 
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FIG.  I  REVERSE  ETCHED  DIODE 
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FIG.  3  CUTOFF  FREQUENCY  vs.  PEAK  CURRENT 


13 


FIG,  4  CIRCUIT  FOR  BREADBOARD  MODEL 
OSCILLATOR  SS  116  SER.  NO.  OOI 


BIAS  VOLTAOE(mV) 


FIG, 6  POWER  AND  FREQUENCY  vi.  BIAS 
(SSII6  SER,  NO.  OOI) 
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FREQUENCY!  Me) 


(@)  OUTPUT  OF  MODULATOR  (b)  RECTIFIED  OUTPUT  OF 

HORIZONTAL  SCALE  TD  OSCILLATOR 

EO^SEC/CM  HORIZONTAL  SCALE 

20(1  SEC/CM 


( C )  RF  SPECTRUM  OF  TD 

OSCILLATOR  HORIZONTAL 

af*Ai  gr  ftftKr/pu 

FIG.  7  MODULATOR  WAVEFORMS 


17. 


7,  Oonolualona 

Ifforto  to  lnoraaaa  tho  out  off  fraquonoy  of  500  na  peak  currant  galllun 
araanlda  tunnal  dlodaa  throufh  roduotion  of  aarlaa  raolotanoa,  hart  boon  un- 
auooaaaful  to  data.  Howarar,  threuch  tha  uaa  of  highly  dopad  oryatala 
(0  x  101?  atona/on*)  •  nuMbar  of  500  m  dlodaa  Kara  boon  nada  with  eutoff 
fraquanoiaa  graatar  than  9  KHO, 

Powar  output*  of  24  to  20  nw  at  1700  No  wart  obtalmd  fran  thaaa  dlodaa 
oparatad  In  raantrant  ping  atrlplina  airoulta. 

A  broadboard  nodal  oaolllator  (lUn  la  undar  tha  contract)  waa  dallrorad. 
Tha  oaolllator  gara  a  powar  output  af  11  ta  10  nr  orar  tha  roqulrad  1660  to 
1700  No  tuning  ranga. 

Prollnlnaiy  taata  wara  nada  on  tha  uaa  of  a  tunnal  dloda  our  rant  ragu- 
lator  to  raduoa  oaolllator  fraquanoy  ohangoa  aa  tho  bias  waa  rarlad.  Tho 
nathod  la  pronlalng  although  furthar  lnproranant  la  roqulrad. 

A  tunnal  dloda  oaolllator  waa  anplltudo  nodulatad  ualng  tho  traaalator 
nodulator  doaorlbod  In  tho  Fir  at  Quartarly  Prapaaa  haport. 


IS. 


TX  fMpam  for  Next  Interval 

Technique*  for  lnoreeelni  diode  outoff  frequonogr  end  aolf^roaonant 
frequanoy  will  be  inveatigatod  further. 

The  etudy  of  diffuelon  nathode  for  obtaining  highly  doped  oryetal  will 
be  oontinued. 

Teata  of  atripline  oaoillator  oirouite  will  be  oontinued  and  the  daeign 
of  output  oirouite  to  reduce  frequency  pulling  will  be  inroetl gated. 

Dae  of  nonlinear  atabiliaing  reaiatora  to  roduoo  the  do  power  require¬ 
ment  e  will  be  a tt map ted, 

The  tunnol^ioda  currant  regulator  development  will  be  oontinued. 

Development  of  nodule  ter  a  fbr  the  TD  oaoillator  will  bo  oontinued. 


19. 


VXX.  Identification  of  Key  Personnel 

Robert  D.  (iold  -  ftigineering  Leader  27  hours 
Ohsstsr  Ourwos  -  feiginser  16  hours 
Donald  1.  Nelson  -  Member  of  Tsohnloal  Staff  2«1  hours 
Adam  J.  Piker  -  Inclnasr  19$  hours 
ITed  Stsrior  -  Angina trine  Leader  19  hours 
Mgar  T.  Oastsrllna  -  taglnsar  71  hours 


M«.  Oastsrllns  was  born  on  Karoh  lU,  1934  In  Now  York  City.  Ho  raoalrad 
his  B.S.  degree  in  Ohemlotry  fr on  Manhattan  Oollsia  in  ip$6.  Ha  Is  ourrently 
pursuing  a  oouraa  of  study  for  an  M.l*  in  Pfcysloal  Phot  Is  try  at  I  tart  ns  In¬ 
stitute  of  Technology. 

from  1956  to  19$7,  ho  was  eaplayed  by  ths  Western  Haotric  Company,  as 
an  Analytioal  Ohamlst. 

He  entered  the  U.8.  Military  Serrloe  In  19$7  and  was  aaslgnad  to  the 
U.S.  Amy  Signal  Rasearoh  and  Development  Laboratory  at  fort  Monaouth,  New 
Jersey,  where  ha  spent  two  years  engaged  in  work  on  thin  film  resistors  and 
oapaoltora,  and  thamoelsotrlo  cooling  dorloes. 

In  19$9,  ho  Join  ad  the  Mlarcmodule  group  of  the  ROA  Soeloonduotor  and 
Materials  Division  where  ho  worked  ohiofly  on  the  development  of  thin  filn 
resistors  and  mloronodules. 

In  i960,  ho  Joined  the  Oonputer  group.  His  work  0 one la ted  mainly  of 
rasearoh  and  development  on  tunnel  diodes.  One  of  his  main  responsibilities 
was  the  dovelopaient  on  tunnel  diodes.  Xs  was  also  responsible  for  the 
development  of  germanium  tunnel  rectifiers  for  ths  "Lightning*  projeot. 


i. 


SO. 

In  February,  1963,  he  «n  mi|Md  to  tho  Industrial  Products  group* 
where  ho  la  continuing  his  usrk  on  tha  development  of  bath  OeAa  and  Oo 
tunnsl  diodos. 

Howard  Bertram  -  Bnglnosr  10  hours 

Mr.  Bertram  studied  ooursas  leading  to  an  A.B.  degree  in  Qhemiatry  at 
Rutgers  thiveraity  Oollsgo,  Ironing  3 I'd s ion  from  1950  to  1959. 

From, 1950  to  1957,  Hr.  Bertram  was  with  tho  U.S.  Atomio  Energy  Oosoalsslon 
as  a  Process  Development  Chemist.  While  there,  ho  mads  significant  contribu¬ 
tions  to  the  development  of  a  continuous  gas-solid  roaotor. 

Xn  1957,  Mr.  Bertram  Joined  tho  RCA  Semiconductor  and  Materials  Division, 
Somerville,  H,  J,,  witers  his  assignments  have  been  in  the  area  of  devioe 
o  hem  is  try  and  fabrication.  His  major  contributions  have  inoluded  the  develop¬ 
ment  of  a  batch-type  connector  soldering  process  for  the  manufacture  of  allay 
Junotion  transistors  whiah  significantly  reduced  the  processing  oost  of  this 
operation,  and  the  development  of  a  prooess  for  automatic  dot-pressing  and 
alloying  which  permitted  the  continuous  manufacture  of  alloyed  transistors 
in  strip  form.  Since  October,  i960  Mr.  Bertram  has  been  actively  engaged  In 
the  development  of  single  orystal  growth  of  gallium  arsenide.  He  has  dene 
extensive  work  on  vertical  growth  by  the  Osoohralski  method  and  the  pilot 
line  production  of  gallium  arsenide  orystal  by  tho  horizontal  Bridgman  tech¬ 
nique. 

M'.  Bertram  has  authored  papers  in  the  technical  literature.  He  has 
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BUtilMgP  kilt 


No.  of  Coaita 


OAflO  (RAE),  Rm3Bl06B 
Attn  i  Technical  Library 
Th«  Pentagon 

Washington  90,  D,  0,  la  1 

Chief  of  Research  A  Development 
OCI,  Department  of  the  Army 

Washington  90,  D,  C,  1 

Commanding  Officer 

U.  I,  Army  Sleotronios  Command 

Attn i  AMIIL-AD 

fort  Monmouth,  New  Jersey  3 

Director 

U,  I,  Naval  Research  Laboratory 
Attn i  Code  9097 

Washington  90,  D.  C,  1 

Commanding  Officer  A  Director 
U,  B,  Navy  lleotronios  Laboratory 

Ban  Diego  09,  California  1 

Commander  . 

Aeronautical  Byatems  Division 
Attn  i  ABAPRL 

Wright-Patterson  Air  Fores  Base,  Ohio  1 

Commander 

Air  force  Cambridge  Researoh  Laboratories 
Attn |  CRXL-R 
L.  Q,  Hansoom  field 

Bedford,  Massaohusetts  1 

Commander 

Air  force  Command  A  Control  Development  Division 

Attni  CRZG 

L.  O,  Hansoom  field 

Bedford,  Massaohusetts  1 

Commander 

Rome  Air  Development  Center 
Attni  RAALD 

Orlffisa  Air  foroe  Base,  New  York 


1 


I 
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PMrlMtoa  Ut  t 

No.  of  Qoaiea 

Commanding  Central 

U.  S.  Army  Material  Command 

Attn:  USD  Directorate 

Washington  25,  D,  C.  1 

Commanding  Officer 

17.  I,  Army  Communications  A  lieotronlos  Combat  Development  Agenoy 
Fort  Huaohuca,  Arisons  1 

Commander 

Armed  Services  Technical  Information  Agenoy 
Attn:  TIBIA 
Arlington  Hall  Station 

Arlington  la,  Virginia  10 

Chief 

U,  S.  Army  Security  Agenoy 
Arlington  Hall  Station 

Arlington  12,  Virginia  S 

Deputy  President 

U,  B,  Army  Security  Agenoy  Board 
Arlington  Hall  Station 

Arlington  12,  Virginia  1 

Commanding  Officer 

Harry  Diamond  Laboratories 

Attn:  Library,  Rm,  211,  Bldg.  M 

Washington  25,  D.  C.  1 

Commanding  Officer 

U.  S.  Army  Electronics  Mbteriel  Support  Agenoy 
Attn:  8BLMS-ADJ 

Fort  Monmouth,  New  Jersey  1 

Corps  of  engineers  Liaison  Offios 
U,  S,  Array  Electronics  RAD  Laboratory 

Fort  Monmouth,  New  Jersey  1 

AF8C  Scientific/ Technical  Liaison  Offios 
U,  S,  Naval  Air  Development  Center 

Johnsville,  Pennsylvania  1 


i 


DA36-039  10-90773 

Radio  Corporation  of  America 


Page  9 


Ird  Quarterly  Report 
1  December  1991  -  19  February  lltl 


Distribution  List 


Mfli  at  llain 


Advisory  Group  on  Kleotron  Devloas 
946  Broadway 

New  York  13,  Nsw  York  I 

Marins  Corps  Liaison  Offios 

U,  I,  Army  Ileotronios  RAD  Laboratory 

Fort  Monmouth,  Nsw  Jsrssy  1 

Commanding  General 

U,  9.  Army  Combat  Developments  Command 
Attn i  GDCMR-I 

Fort  Belvoir,  Virginia  1 

Headquarters 

Electronic  Systems  Division 

Attn:  MAT 

L.  G.  Hansoom  Field 


Bedford,  Massachusetts  1 

Commanding  Officer 

U.  I.  Army  Electronics  Research  Unit 

P.  O.  Box  305 

Mountain  View,  California  1 

Commanding  Officer 
Frankford  Arsenal 
Attn:  ORDBA-FEL 

Philadelphia  37,  Pennsylvania  1 

Commanding  General 
Redstone  Arsenal 

Attn:  Technical  Library 

Huntsville,  Alabama  1 

Commanding  Officer 
Watertown  Arsenal 
Attn:  OMRO 

Watertown,  Massachusetts  1 


Rome  Air  Development  Center 
Attn:  Mr,  Lester  Dubbins  (RAfOR) 
Orlffiss  Air  Foroe  Baas 
Rome,  Now  York 


1 


Pago  4 


DA36-03B  SC-90773  3rd  Quarterly  Report 

Radio  Corporation  of  America  1  Deoember  IMS  -  S3  February  1913 


Diitrlbutton  Liet 

Microwave  Aaeoolatea,  Ino, 

Northweet  lnduetrial  Park 
Attm  Mr,  M,  Hinea 
Burlington,  Maaaaohuaatta 


Oeneral  Sleotric  Kleotronioa  Laboratory 
Attn  i  C,  Lo 

Syraouse,  New  York  1 

Oeneral  Telephone  k  Rleotronioa  Laboratory 
Attn i  W.  Hauer 

Bay  aide,  New  York  1 

Motorola,  Ino. 

Attm  F,  Kemmeriea 
6901  Eaat  McDowell  Road 

Boottedale,  Arlaona  1 

Bell  Telephone  Laboratoriea 
Attm  R.  Ryder 

Murray  Hill,  New  Jereey  1 

Aircraft  Armometa 
Attm  Diok  Bauer 

Baltimore,  Maryland  1 


Commanding  Officer 

U,  S,  Army  Electronic  Materiel  Agency 

Attm  SELMA-R3b 

Induatrial  Preparedneaa  Activity 

293  South  18th  Street 

Philadelphia  3,  Pennsylvania  1 

Director 

Fort  Monmouth  Office 
U,  S.  Army  Communications  i  Rleotronioa 
Combat  Development  Agency 

Fort  Monmouth ,  New  Jersey  1 

Mr,  A,  H,  Young 
Code  818A1A 
Semiconductor  Oroup 
Bureau  of  Ships 
Department  of  the  Navy 
Washington  SB,  D.  C, 


dfiartig 

i 


i 


Pa«t  B 


3rd  Quarterly  JUport 
1  Dtotmhtr  1MI  -  II  February  llll 

Dlatrlbutlon  Lilt 


DA3fl-0a» 

Radio  Corporation  of  Aratrioa 


Oommandinf  Officer 

U,  I,  Army  Bleotronica  RAD  Laboratory 
Fort  Monmouth,  New  Jeraey 

Attni  Director  of  Reauaroh/Bngineerinf  1 

Attm  Technical  Dooumenta  Center  1 

Attni  Technical  Information  Diviaion  3 

Attm  Rpta  Diet  Unit,  Solid  State  A  Freq  Cont  Div  (Record  Cy)  1 

Attm  oik,  SAM  Br. ,  Solid  State  A  Frequency  Control  Diviaion  1 

Attm  Ch,  MAQE  Br, ,  Solid  State  It  Frequency  Control  Diviaion  1 

Attm  Direotor,  Solid  State  A  Frequency  Control  Diviaion  1 

Attm  Mr.  Matthei,  Solid  State  A  Frequenoy  Control  Diviaion  1 

Attm  Met  Div. ,  Met  Sya  Br. ,  Mr.  Rdward  Dowakl  1 

Attm  I.  Chaae,  Solid  State  A  Frequenoy  Control  Diviaion  3 

Micro  State 

Attm  Aaron  Keatenbaum 
IBS  Floral  Avenue 

Murray  Hill,  Long  Inland,  New  York  1 

USAELRDL  Liaiaon  Officer 
Rome  Air  Development  Gentor 
Attm  RAOL 

Oriffiaa  Air  Force  Baae,  New  York  1 

Total  number  of  oopiee  to  be  diatributed  SS 


Thia  contract  ia  aupervlaed  by  the  Solid  State  A  Frequenoy  Control  Diviaion, 
electronic  Component!  Department,  UIAXLRDL,  Fort  Monmouth,  New  Jeraey, 
For  further  teohnloal  information  oontaot  Mr,  I,  Chaae,  Project  Bnglneer. 
Telephone  63-81388, 


